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Background
Introduction: When assessing myocardial perfusion image
(MPI) data for diagnosis or prediction of prognosis it is
common to evaluate the technology using a Receiver-
Operator Characteristic (ROC) curve. The diagonal
response represents the knowledge prior to conducting the
test (i.e. the diagonal represents random chance). We pre-
sent an approach termed Bio-Informatics Assessment
Schema (BIAS) that provides an elevated baseline from
which to evaluate the MPI reading, i.e. indicating that at
baseline, more data is available than random chance. Here
we describe how the BIAS formulae are generated for car-
diovascular magnetic resonance image (CMRI) data applied
to the Women’s Ischemia Syndrome Evaluation (WISE)
Study.
Methods
Methods: Women (n = 182), mean age 59 ± 11 yrs, with
symptoms suggestive of myocardial ischemia underwent
MPI and cardiac function evaluation separately by CMRI
and Single Positron Computed Tomography (SPECT) and
were followed (40 ± 17 months) to document MACE (CV
death, myocardial infarction, and hospitalization for con-
gestive heart failure). Abnormal perfusion defects were
noted for each MPI modality using clinical criteria (clinical
reading) and if at least one region was abnormal, the study
was considered to be positive for disease. Multiple linear
regression models were generated, each predicting MPI
status from one modality (e.g. CMRI) using data from a
second modality (e.g. SPECT). The BIAS models were
generated by removing the myocardial perfusion status
from the linear regression models, i.e. the BIAS equations
did not contain any knowledge of the MPI status (e.g.
BIAS model = -.43 + end systolic volume index × 0.011 +
average myocardial wall thickness × 0.037). The area
under the curve (AUC) for ROC analysis was calculated
for the natural MPI status of the CMRI data and for the
BIAS curve. ROC analysis was conducted for detection of
obstructive coronary artery disease (CAD≥50% stenosis)
and prediction of MACE.
Results
Results: CAD was present in 57 (31%) and MACE
occurred in 22 women (12%). For prediction of CAD, the
AUCs were: clinical MPI reading 0.68 and BIAS reading
0.67 (Figure 1). For prediction of MACE, the AUCs were:
clinical MPI reading 0.54 and BIAS reading 0.77 (Figure 2).
Conclusions
Conclusions: BIAS modeling, incorporating cardiac vari-
ables measured by CMRI, produced an elevated baseline
on ROC analysis (diagnostic and prognostic) that was
higher than the clinical MPI reading in prognostic case.
The significance of this is that this elevated baseline repre-
sents the information status prior to reading the MPI data.
The next logical step is to incorporate this baseline knowl-
edge into reading the MPI status, which is expected to
result in dramatic improvement of MPI data.
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Figure 1 ROC of CAD Detection.
Figure 2 ROC of MACE Detection.
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